Ethanol inhibition of synaptically evoked kainate responses in rat hippocampal CA3 pyramidal neurons.
Many studies have demonstrated that intoxicating concentrations of ethanol (10-100 mM) can selectively inhibit the component of glutamatergic synaptic transmission mediated by N-methyl-D-aspartate (NMDA) receptors while having little or no effect on excitatory synaptic transmission mediated by non-NMDA receptors [i.e., alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionate (AMPA) and/or kainate (KA) receptors]. However, until the recent development of highly selective AMPA receptor antagonists, it was not possible to assess the relative contribution of AMPA and KA receptors to non-NMDA receptor-mediated synaptic transmission or to determine whether these glutamate receptor subtypes differed in their sensitivity to ethanol. In the present experiments, we used the highly selective AMPA receptor antagonist LY 303070 to pharmacologically isolate KA receptor-mediated excitatory postsynaptic currents (EPSCs) in rat hippocampal CA3 pyramidal neurons and tested their sensitivity to ethanol. Concentrations of ethanol as low as 20 mM significantly and reversibly depressed KA EPSCs. Ethanol also inhibited KA currents evoked by direct pressure application of KA in the presence of LY 303070, suggesting that this inhibition was mediated by a postsynaptic action. In contrast, ethanol had no effect on AMPA EPSCs in these cells, even at the highest concentration tested (80 mM). Ethanol significantly inhibited NMDA EPSCs in these neurons, but these responses were less sensitive to ethanol than KA EPSCs. These results suggest that in addition to its well-described depressant effect on NMDA receptor-mediated synaptic transmission, ethanol has an even greater inhibitory effect on glutamatergic synaptic transmission mediated by KA receptors in rat hippocampal CA3 pyramidal neurons.